Introduction
Osteoarthritis (OA) is a chronic disease that has a substantial effect on patients' health related quality of life (HRQoL) as well as an extremely high economic burden usually attributed to the treatment side effects [1] . Activities of daily living are negatively affected in OA patients [2] . Its symptoms are debilitating, and accounting for significant disability characterized as the impaired performance of social and physical life tasks [3] [4] . Their impact on patients' functional levels is well known and constitutes difficulties patients have to deal with, which will require long term pharmacological treatment and physical therapies [5] .
The deleterious effects and impacts of osteoarthritis are well studied and mainly focusing on its consequences on health status; this is also true for the efficacy of treatments which was also assessed in context of health status and focused only on the objective measures of health status. However, few studies examined the impact of OA and its treatments on patients' HRQoL and the patients' subjective perspective. HRQoL outcomes provide an effective means for clinicians to make clinically sensible decisions by providing further insight into the benefits and drawbacks of treatment options [6] [7] .
Pain and stiffness dominate other symptoms usually in early OA, therefore, treatment should focus on the reduction of pain and improvement of functional capacities as well as improvement of patients' HRQoL [8] [9] . Chronic use of analgesics and anti-inflammatory drugs can cause dramatic changes on patients' HRQoL & long term plan is definitely important when safety and patients' HRQoL are considered. Previous studies have shown that both NSAIDs and selective COX-2 inhibitors improved patients' HRQoL when compared to the baseline [2] [3] [10] [11] ; however very few studies conducted direct comparison between the two medication classes [12] . It is well recognized now that a key outcome measure for any intervention for OA is measuring the changes in HRQoL as for many other conditions [13] .
According to the Emirates Arthritis Foundation (EAF), the estimated prevalence of arthritis in the UAE is 20%, with only 6000 patients having been officially diagnosed [14] . The present study aims to compare the impact of two different classes of analgesics: traditional non-steroidal anti-inflammatory drugs (NSAIDs) and selective cyclo-oxygenase-2 (COX-2) inhibitors on HRQoL among osteoarthritis patients using the Medical Outcome Study SF-36 questionnaire as a measurement tool.
Materials and Methods
This was an observational cross-sectional study involving patients with symptomatic osteoarthritis recruited form Al-Qassimi Hospital in the United Arab Emirates. The present study was conducted between October 2013 and March 2014. Ethical Approval was obtained from the Ethics Committee of Al-Qassimi Clinical Research Center located at Al-Qassimi Hospital.
Study Population
Two hundred patients, 151 females and 49 males who fulfilled the inclusion and exclusion criteria were included in the study. To be eligible for inclusion, patients had to have documented diagnosis of osteoarthritis of any localization for at least 3 months, age ≥ 45 years, taking either oral traditional NSAIDs or selective COX-2 inhibitors. Patients on topical NSAIDs, intra-articular hyaluronic injections or taking over the counter chondroitin or glucosamine supplementations were allowed to be involved in the study. Patients newly diagnosed; diagnosis dated back to less than 3 months, patients with concomitant oesteoarticular disorders, or with motor function impairment not due to osteoarthritis (e.g. Rheumatoid Arthritis), patients underwent knee replacement surgery, or on oral glucocorticoids were excluded from the study.
Data Collection
HRQoL was measured using the Medical Outcome Study Short Form-36 (SF-36) (4 weeks recall). The procedures for data collection were similar among the two groups. Each patient was identified by a code number for the purpose of maintaining patients' confidentiality and data retrieving. All subjects received an informed consent form asking them to participate in the study. Patients' socio-demographic data included gender, age, weight, height & calculated Body Mass Index (BMI). Data regarding localization of OA, presence of any comorbidities or comorbid musculoskeletal disorders, concurrent OA medications, total daily doses of all the medications taken for osteoarthritis & concurrent medications for other conditions were extracted from patients' files only after the questionnaire has been completed by the patient.
Comorbidities were classified into five categories; cardiovascular disorders including (hypertension, dyslipidaemia, ischemic heart diseases & anaemia), endocrine and metabolic disorders including (diabetes mellitus both types, thyroid disorders), respiratory (asthma & COPD), neuropsychiatric (stroke, epilepsy, Parkinson & depression) and renal diseases. Obesity was regarded as one of the comorbidities and was defined by BMI.
Measurement Tool
The SF-36 [2] [3] [15] is a well-known self-administered and generic health status measure which encompasses 8 domains related to daily life activities and consist of 36 items. Each domain scores from 0 (lowest level of functioning) to 100 (highest level of functioning). Arabic version has been validated for the UAE Population. Both Arabic and English versions were available and readily distributed according to the patient's preferences. During the visit patients were invited to complete the whole questionnaire alone, only if required patients were assisted by a trained health professional or the principle investigator. All respondents were asked to answer the questionnaire based on what they understood.
Statistical Analysis
The data were analyzed using Statistical Package for Social Science (SPSS version 20). Descriptive analyses were used for socio-demographic data and clinical values. p value ≥0.05 was considered significant. Continuous variables were reported using means & standard deviations (SD). Categorical variables were reported by percentage and proportions. SF-36 data was scored using the health outcomes scoring software 4.5. Chi-square test was used to examine the homogeneity of treatment groups for categorical variables. Independent sample t-test was used to assess the difference between traditional NSAIDs and selective COX-2 inhibitors in terms of HRQoL domains.
Results
Between October 2013 and March 2014, 200 osteoarthritis patients were eligible to be included in the study and agreed to complete the questionnaire. Written informed consent form was obtained from each patient. The English version of the SF-36 questionnaire was only used marginally by three patients (1.5%). Reasons for non-participation were either patients were not interested or they did not have the time to complete the questionnaire.
Among the enrolled patients, 151 (75.5%) were females and 49 (24.5%) were males. The age range was between 45 & 88 years. Mean age was 62.19 ± 9.81. BMI was calculated using the reported weights and heights. Data on weights and heights was only available for 100 patients collectively. The other 100 patients were treated by SPSS as missing values. The definitions of the certain groups "normal", "overweight" and "obese" were based on the definition of the World Health Organization (WHO). Mean BMI was 32.68 ± 8.82 with females showed slightly higher values compared to males ( Table 1) .
NSAIDs were prescribed for 46.5% of the patients. Celecoxib was the only selective COX-2 inhibitors prescribed (53.5%). With respect to the individual NSAIDs prescribed, meloxicam 7.5 mg was the most common traditional NSAIDs prescribed among the study patients (n = 81) (40.5%), followed by piroxicam 20 mg (2.5%) & diclofenac 50 mg (2.5%) with naproxen 200 mg & ibuprofen 400 mg were marginally prescribed (0.5%) for each, respectively ( Table 2) . Chi-square test did not reveal any significant difference between males and females in terms of the type of medications prescribed, but females were shown to be prescribed more analgesics both traditional NSAIDs & selective COX-2 Inhibitors (celecoxib) more frequently compared to males. In general, mental health domains and mental health component (mental health, role emotional, social functioning & vitality) were better and less affected than physical health domains (physical functioning, role physical and bodily pain) for both genders. Females scored lower in all domains of SF-36 compared to males except for social functioning, however, the difference was not significant ( Table 3) . A significant difference was observed in the mental health domain between females and males (p = 0.005) who were already established on their medications (Traditional NSAIDs or COX-2 Inhibitors) at the time of the questionnaire administration as well as in the mental component summary (p = 0.042).
An independent t-test was performed to compare the HRQoL in patients taking traditional NSAIDs with those taking selective COX-2 inhibitors ( Table 4) . Patients on NSAIDs had higher scores of HRQoL than those on selective COX-2 inhibitors in all domains except for physical functioning domain but the difference was not significant. However, there was a significant difference in the domain of mental health in favour for NSAIDs over COX-2 inhibitors (p = 0.02). Meloxicam 7.5 mg once daily was associated with better HRQoL in the domains of general health than celecoxib 200 mg once daily (p = 0.053) and in the domain of mental health. Diclofenac was better than celecoxib in bodily pain domain (p = 0.025).
Patients with knee OA showed significant difference in the mental health domain between traditional NSAIDs group and selective COX-2 inhibitors (p = 0.047) in favour of NSAIDs. Patients with spine OA who were on traditional NSAIDs had better domains of SF-36 except for the vitality when compared with patients with knee OA. Significant difference was also found in favour for NSAIDs in patients with OA in more than one joint in the domains of role physical (p = 0.025) and bodily pain (p = 0.014) between NSAIDs and selective COX-2 Inhibitors respectively.
Patients with comorbidities scored lower in all domains of SF-36 compared to those without, with significant difference noticed in the role physical domain (p = 0.001). Presence of musculoskeletal comorbidity was highly correlated with increased bodily pain (r = 0.291) (p = 0.018). Patients with other musculoskeletal disorders did not show to be different from those without, except when they were treated with celecoxib, there was a significant difference in the domain of bodily pain, where patient with other musculoskeletal disorders showed better HRQoL compared to those without (p = 0.009) ( Table 5 ).
Discussion
The present study, to the best of our knowledge, is the first known study to examine the effects of different classes of analgesics associated with osteoarthritis on HRQoL of Arabic population. The use of the Medical Outcomes Study SF-36 questionnaire which was used in previous studies in patient with arthritis and it has been shown to has good responsiveness to changes in patients with rheumatic conditions compared with other longer instruments [16] [17], can be considered a strength of the present study. Unlike other instruments used to measure the functional impact of OA such as Western Ontario and MacMaster Universities Osteoarthritis (WOMAC), SF-36 is a multidimensional instrument and allow more global insight and assessment on different components of quality of life particularly in OA patients where comorbidities are common.
Females scored lower in all domains of SF-36 compared to males except for the domain of social functioning, where they showed to have similar quality of life. Many studies have shown that there are differences in HRQoL between the two genders [10] [15] [18] [19] . In general, mental health domains and mental health component (mental health, role emotional, social functioning & vitality) were better and less affected than physical health domains (physical functioning, role physical and bodily pain) for both genders, confirming the findings of the previous studies [10] [11]. We found significant difference between females and males in the domains of general health, mental health and Mental Component Summary. This can be explained by previous findings that emphasized on the biological and psychological differences between women and men [18] . This is can be of clinical importance since OA is more common in women than men. Our findings also suggest that females received analgesics more frequently than males, more specifically celecoxib. Previous conducted studies showed that there is a difference in prescribing patterns between the two genders, and they showed that women were significantly more likely to be prescribed an NSAID than men [6] [20] .
Our results also suggest that compared to COX-2 inhibitors, NSAIDs treated patients scored higher on all domains of SF-36 except physical functioning, but the difference was not significant. However, we found significant difference between the two groups in the domain of mental health favoring NSAIDs. We found one study that conducted direct comparison between traditional NSAIDs and selective COX-2 inhibitors in terms of measuring HRQoL [12] . The study assessed the functional status and HRQoL of elderly osteoarthritis patients and showed improvement of HRQoL for both groups, on traditional NSAIDs naproxen and on celecoxib but could not find any significant difference between the two groups, confirming our results [12] .
In terms of individual NASIDs, we found that meloxicam 7.5 mg once daily, showed to have better effect when compared to celecoxib 200 mg once daily in the domains of general health and mental health. We also found significant difference between diclofenac 50 mg twice daily and celecoxib 200 mg once daily in the domain of bodily pain where diclofenac had better effect than celecoxib. We found no difference between meloxicam 7.5 mg once daily and the other NSAIDs used in the present study. This can be explained by the fact that meloxicam was the most traditional NSAIDs prescribed in our study and that other NSAIDs were marginally prescribed limiting our ability to detect any significant differences. That was the most common prescribing trend followed in the study setting despite the fact that meloxicam was shown to be marginally inferior to other traditional NSAIDs for providing pain relief & for the symptomatic treatment of OA [21] [22] . Even though, we can attribute such trend in prescribing to the findings of different clinical trials that showed that meloxicam is associated with fewer endoscopic gastrointestinal ulcers and clinical and complicated upper gastrointestinal (UGI) events than non-selective NSAIDs, and thus more tolerated and accepted by the patients, although only the difference in clinical upper gastrointestinal events (peptic ulcer) reached statistical significance [21] [22] . With respect to the selective COX-2 inhibitors, celecoxib and etoricoxib are the only two medications in this class available in the UAE market. However, celecoxib was the only one available in the study hospital setting. We found that celecoxib was only better than NSAIDs in osteoarthritis patients with other comorbid musculoskeletal disorders. The difference was noticed only in the domain of bodily pain. This is probably can be explained by that such group of patients apparently required more analgesics and they were the most to benefit from their medications especially with an analgesic that is well tolerated by the patients . That was once reported in one of the studies but the effect was shown for NSAIDs [3] , however, in that study, they did not include patients on selective COX-2 inhibitors which may explain the variances. Erich and co-workers reported that rofecoxib (COX-2 Inhibitors ,withdrawn 2004 ) treatment increased physical and mental HRQoL domain scores on the SF-36 when compared with placebo and they claimed that the improvements in mental health with rofecoxib use primarily resulted from effective treatment of OA (i.e., reduction in pain and improvement in physical function) [11] .
Our findings also suggest that females had more comorbidities compared to males, and they scored lower in all domains of HRQoL, especially the role physical domain where they showed significant difference. These results are independent of the fact that we have recruited more females than males and has been considered statistically. Studies focusing on comorbidity in OA patients showed that chronic conditions, such as hypertension, cardiovascular diseases, obesity, respiratory diseases and diabetes can be found alongside OA [23] . Previous studies showed that an increased prevalence of comorbidities was linked to a poorer HRQoL (SF-36 and WOMAC) [3] [6] [10] . On the other hand, one study showed no significant association between presence of comorbidity and HRQoL domains except for social functioning domain [6] .
Limitations
A limitation of the present study that might has a potential impact on the results and that should be addressed in future studies is the rather heterogeneous sample of patients with regard to OA site; enrollment of a minority of patients with shoulder & foot OA, thus limiting the generalizability of the results to these groups of patients. Future studies to investigate whether a specific site of OA would have any substantial effects on patients' HRQoL are encouraged.
Conclusion
Because there is no disease modifying treatments for osteoarthritis, reducing the pain severity and improving the HRQoL become the main goals of the disease management [16] [24] . Females were found to have poorer HRQoL compared to their male peers. Our findings suggest that NSAIDs-treated patients did not differ significantly from celecoxib-treated patients in all domains of the SF-36 except for the mental health domain. Mental health domains were shown to be better compared to physical health domains including physical functioning and bodily pain. Meloxicam 7.5 mg once daily was associated with better HRQoL in the domains of general health and mental health compared to celecoxib.
